This study compared the effects of a highcarbohydrate and a mixed diet on core temperature responses to prolonged exercise in six male competitive cyclists (age = 22.2 ± 1.9 years). This study, the first to investigate the effect of a high-carbohydrate diet on exercise core temperature in humans, therefore suggests that three days of increased dietary carbohydrate intakes do not evoke any deleterious thermoregulatory responses during prolonged submaximal exercise.
Introduction
The practice of consuming a high-carbohydrate diet in the days preceding competitive endurance events is common amongst athletes" 2. The resultant increase in musde glycogen stores has been shown to delay the onset of fatigue and increase the ability to perform prolonged exercise1 3',4. However, competitive endurance events are associated with an accentuated risk of heat injury, particularly when conducted in hot and humid environments5, and the effect of a high-carbohydrate diet on exercise thermoregulation has yet to be studied in humans. This is of concern because animal studies suggest that although glucose infusion during exercise may reduce thermal stress6' 7, a high-carbohydrate diet might in fact exaggerate the core temperature response8. Accord Heart rates, rectal temperature, oesophageal temperatures and nude body-weights were measured immediately before exercise and at 60, 120, and 150 minutes of exercise. During exercise tests, heart rates and oesophageal temperatures were recorded while the subjects were cycling, whereas rectal temperatures and nude body-weights were recorded after three minutes of standing rest. Heart rates were determined by counting the radial pulse for 30 seconds. Rectal temperature was measured ± 10cm beyond the external anal sphincter. Oesophageal temperature was measured at heart level using the electrocardiographic method10. Copper-constantan thermocouples were used for all temperature measurements. On completion of the study thermocouples were calibrated in a stirred water bath against a certified thermometer. Nude body-weights were recorded using a balance scale sensitive to a change of 50 g. Sweat rates were calculated from weight differences, taking water ingested and urine voided into account. with the two diets the equipment was calibrated before and after each test. The difference in RER that was observed is indicative of an increased reliance on carbohydrate metabolism for energy production during exercise with the high carbohydrate diet14.
Rectal ( Figure 1 ) and oesophageal (Figure 2 ) temperature responses to exercise were essentially equivalent with the two diets. Similarly, sweat rates ( Figure 3 ) and percentage changes in plasma volume (Table 3) Francesconi and Hubbard8 have documented findings that are in fact contrary to the hypothesis that the rise in core temperature during exercise can be attenuated by an increased contribution of carbohydrates to muscle metabolism. In their study, rats placed on a high-carbohydrate diet for four days prior to exercise in heat displayed higher resting and exercise core temperatures than those on a normal diet.
When extrapolated to humans, the results of the study conducted by Francesconi significantly alter rectal and oesophageal temperatures, sweating, or plasma volume changes during 150 minutes of submaximal cycling performed in a cool environment. On the basis of our data, it therefore appears that an increased contribution of carbohydrates to muscle metabolism as a result of a high-carbohydrate diet does not evoke any deleterious thermoregulatory consequences during prolonged exercise in humans. However, additional research involving more intense exercise and less favourable environmental conditions will be needed to fully clarify the situation.
